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Oscillating Motor 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The invention relates to an oscillating motor having a cylinder with inward 

extending ribs, a motor shaft, outward extending vanes, a pair of cylinder covers 
surrounding the shaft and forming working chambers between the cylinder and the 
shaft, and a pressure equalization channel connecting ring shaped spaces having seals. 

2. Description of the Related Art 

[0002] A sealing arrangement of the type used in oscillating motors to seal off the 
motor shaft against the cylinder of the oscillating motor is known from QE 43 33 047 C1 . 
The seal is intentionally supplied with a working pressure to achieve a dynamic preload. 
As a result, the advantage is obtained in an oscillating motor that, when there is no 
pressure in the hydraulic supply system, there is little friction between the motor shaft 
and the cylinder. 

DE 100 62 477 C1 describes taking the pressure for preloading the seal 
from the working spaces. For this purpose, a groove leading to the ring-shaped space 
in which the seals are installed is stamped into the cover of the working chamber. 

A general problem with pressure-preloaded seals arranged in pairs in an 
oscillating motor is that the pressure levels at the two seals are different, which means 
that a longitudinal force is created, which tries to shift the motor shaft with respect to the 
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that a longitudinal force is created, which tries to shift the motor shaft with respect to the 
cylinder. This effect can be minimized, for example, by connecting the pressure- 
preloaded seals on the motor shaft at the front and rear ends of the working chambers 
to each other. A design of this type is known from, for example, DE 196 07 067 A1. It 
is disclosed that longitudinal bores are produced inside the cylinder and the motor shaft 
to connect the sealing spaces containing the seals to each other. The problem, 
however, is that a comparatively long bore must be produced. 
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SUMMARY OF THE INVENTION 

[0003] The object of the invention is to provide means for equalizing the pressure 
between the ring-shaped spaces for the seals in such a way that the longitudinal force 
acting between the motor shaft and the cylinder is minimized. 

[0004] This object is achieved by providing a sleeve concentric to the motor shaft, 
and by providing an axial groove, which forms the pressure equalization channel, in the 
contact area between the motor shaft and the sleeve. 

[0005] The essential advantage is that the pressure equalization channel can be 
produced much more easily. 

[0006] When, for example, the pressure equalization channel is machined into 
the motor shaft, said pressure equalization channel can be produced very quickly and 
accurately by a simple milling tool. As an alternative, the pressure equalization channel 
can be provided in the sleeve. The pressure equalization channel can be produced by 
a simple groove-clearing operation. 

[0007] In another advantageous embodiment, the pressure equalization channel 

has a connection to a working chamber. The advantage of this measure is not only that 
the pressure levels between the two ring-shaped spaces of the sealing arrangements 
can be equalized, but also that the pressure can escape into a working space with a 
much lower pressure level. 

[0008] It is especially advantageous in this context for the connection to open out 

into the area of the sealing strip in the vane and for this connection from the sealing 
strip to the working chamber to be opened as a function of pressure. The sealing strip 
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thus acts in practice as a nonreturn valve. When high pressure is acting on the sealing 
strip, the connection is closed, but when there is little or no pressure, the connection is 
opened again. 

[0009] According to another advantageous construction, the motor shaft has a 
circumferential recess, which overlaps the ring-shaped space and the pressure 
equalization channel in the sleeve. The sealing arrangement is designed in such a way 
that the sealing surfaces are oriented axially in the direction of the vanes of the motor 
shaft and radially in the direction of the cover of the cylinder. So that the pressure 
inside the ring-shaped space can be released, it is therefore advisable for the pressure 
equalization channel to be connected to the rear surfaces of the sealing arrangement. 
[0010] For the production of a motor shaft, it is generally of interest with respect 
to simplicity and low production costs for the sleeve to carry the vanes for the motor 
shaft, because then the sleeve and the vanes can both be produced from a single 
extruded section, which at least minimizes the need for complicated finishing steps. 
[0011] In an alternative variant, an axial groove is made inside the vane to 
receive a sealing strip, which seals the working chamber. According to the invention, 
the axial groove for the sealing strip is connected to the ring-shaped spaces for the 
sealing arrangements. 

[0012] In this variant, there is no need to use a separate sleeve to provide the 
pressure equalization channel. 

[0013] In this embodiment, it is helpful for the axial groove to be connected 

spatially to a second parallel groove, where the sealing strip is supported on a shoulder 
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between the axial groove and the second groove. During the operation of the oscillating 
motor, the sealing strip is under a very high preload, but because it is supported on the 
shoulder at the second groove, it cannot "creep" into the second groove. Thus it is 
possible, for example, for the second groove to be narrower than the axial groove and 
to extend along the base of the axial groove. 

Other objects and features of the present invention will become apparent 
from the following detailed description considered in conjunction with the accompanying 
drawings. It is to be understood, however, that the drawings are designed solely for 
purposes of illustration and not as a definition of the limits of the invention, for which 
reference should be made to the appended claims. It should be further understood that 
the drawings are not necessarily drawn to scale and that, unless otherwise indicated, 
they are merely intended to conceptually illustrate the structures and procedures 
described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Figure 1 shows a longitudinal section through an oscillating motor with a 

pressure equalization channel in the motor shaft; 

[0015] Figure 2 shows a cross section through the oscillating motor according to 
Figure 1; 

[0016] Figure 3 shows a longitudinal section through an oscillating motor with a 

pressure equalization channel in the sleeve; 

[0017] Figure 4 shows a longitudinal section through an oscillating motor with a 
pressure equalization channel inside an axial groove for the sealing strip of the vane; 
and 

[0018] Figure 5 shows a cross section through the oscillating motor according to 

Figure 5. 
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

[0019] Figure 1 shows a longitudinal section through a prime mover in the form of 

an oscillating motor 1 with a cylinder 3, in which a motor shaft 5 is rotatably supported. 
Covers 7 and 9 are welded to the ends of the cylinder 3. On the inside wall 1 1 of the 
cylinder 3, three ribs 13 (Figure 2) are provided, which work together with the vanes 15 
of the motor shaft 5, the cylinder 3, and the covers 7; 9 to form six working chambers 
17; 19, where working chambers with same reference number are connected to each 
other by a hydraulic medium distribution system. The oscillating motor has two 
hydraulic connections 21; 23 (Figure 2). A circumferential groove 25; 27 is machined 
into each of the two covers 7; 9. Each of these grooves has in turn an axial channel 29 
(Figure 2) leading to the assigned working chamber 17; 19. The number of working 
chambers depends on the torque to be developed and on the degree to which the 
oscillating motor can oscillate, which means that the invention is not limited to an 
oscillating motor with six working chambers. 

[0020] Inside the vanes and ribs, seals 31; 33 in the form of sealing strips are 

laid, which separate the adjacent working chambers from each other. The vanes 15 of 
the motor shaft 5 are a component of a sleeve 35 and are axially and circumferentially 
connected permanently to the motor shaft 5. 

[0021] Together with the motor shaft 5 and the sleeve 35, the two covers 7; 9 
form ring-shaped spaces 37; 39, which hold sealing arrangements 41; 43 to seal off the 
working chambers 17; 19. When pressure is acting on a common group of working 
chambers, such as 17, and there is thus a lower pressure present in the working 
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chambers 19, a very small oil stream is forced into the ring-shaped spaces 37; 39. This 
reason for this is that, as a result of the different pressures coming from the working 
chambers, a slight deformation of the sealing arrangement occurs in the circumferential 
direction, and thus hydraulic medium flows from the working chambers at high pressure 
into the ring-shaped spaces 37 T 39. The volumes of hydraulic medium in question are 
comparatively very small, but it could happen that, for example, the instantaneous 
pressure of the medium in the ring-shaped space 37 becomes greater than that in the 
ring-shaped space 39. So that under no circumstances will there ever by any axially 
oriented displacing forces acting between the cylinder 3 with its covers 7, 9 and the 
motor shaft, the two ring-shaped spaces 37; 39 are connected to each other by a 
pressure equalization channel 45, In the contact area between the inside surface of the 
sleeve 35 and the outside lateral surface of the motor shaft 5, an axial groove 45 is 
machined into the motor shaft, the ends of which terminate in the ring-shaped spaces 
37; 39. This ensures the complete equalization of the pressures between the ring- 
shaped spaces 37; 39. 

[0022] Consideration of Figures 1 and 2 together will reveal that the sleeve 35 

has a connection 47 to a working space 17; 19. For this purpose, the connection 47 
opens out in the area of the axial groove 49 for the sealing strip 31 inside a vane 15, 
where the sealing strip opens the connection to the working chamber 17; 19 as a 
function of pressure. So that the sleeve 35 with its connection 47 does not necessarily 
have to be aligned circumferentially with the pressure equalization channel, a collecting 
ring 51 can be machined either into the motor shaft or into the sleeve. 



9 



09/11/03 15:29 FAX 



@011 



By Express Mail # EV273338395US 

[0023] Figure 3 is intended to show that the pressure equalization channel 45 in 

the contact area between the sleeve 35 and the motor shaft 5 can also be made inside 
the sleeve, i.e., in the inside wall of the sleeve 35. The pressure equalization channel 
45 again has a connection 47, but it is not needed for the simple pressure equalization 
between the ring-shaped spaces 37; 39 with the sealing arrangements 41; 43. In 
addition, circumferential recesses 52; 53 are made in the motor shaft 5, which overlap 
the ring-shaped spaces 37; 39 and the pressure equalization channel 45. That the 
connection 47 and the pressure equalization channel 45 are both parts of the same 
sleeve 35 guarantees that they will be oriented properly with respect to each other upon 
assembly of the unit. 

[0024] Figures 4 and 5 show an oscillating motor 1 in which the pressure 
equalization channel 45 can be formed by the axial groove 49 for the sealing strip 31 in 
the vane 15 of the motor shaft 5, because this axial groove 49 is connected here to the 
ring-shaped spaces 37; 39 for the sealing arrangements 41; 43. As can be seen in 
Figure 5, a second, parallel axial groove 55 is connected radially to the axial groove 49, 
the cross section of this second groove always being open regardless of the preload on 
the sealing strip 31, because the sealing strip 31 can be supported on at least one 
shoulder 57 between the axial groove 49 and the second groove 55. 
[0025] The invention has been presented on the basis of an oscillating motor, but 
it can also be used in other prime movers such as torsional vibration dampers. 
[0026] Thus, while there have shown and described and pointed out fundamental 

novel features of the invention as applied to a preferred embodiment thereof, it will be 
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understood that various omissions and substitutions and changes in the form and 
details of the devices illustrated, and in their operation, may be made by those skilled in 
the art without departing from the spirit of the invention. For example, it is expressly 
intended that all combinations of those elements and/or method steps which perform 
substantially the same function in substantially the same way to achieve the same 
results are within the scope of the invention. Moreover, it should be recognized that 
structures and/or elements and/or method steps shown and/or described in connection 
with any disclosed form or embodiment of the invention may be incorporated in any 
other disclosed or described or suggested form or embodiment as a general matter of 
design choice. It is the intention, therefore, to be limited only as indicated by the scope 
of the claims appended hereto. 
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